The ultrastructural immunocytochemical localization of superoxide dismutase in the amphibian urinary bladder: effect of aldosterone.
Transmission electron microscopy and immunohistochemistry, the latter employing the avidin-biotin-peroxidase (ABC complex) technique, were utilized to localize copper-zinc superoxide dismutase (CuZn-SOD) enzyme activity in the epithelial cells of the toad urinary bladder mucosa. This 'scavenger' enzyme catalyses the dismutation (reduction-oxidation) of the superoxide anion (O2-), a toxic free radical generated during normal cellular respiration. In unstimulated epithelial cells, enzyme activity was seen in the cytosol of granular, mitochondrial-rich and goblet cells. The basal cells were generally devoid of enzyme activity. In addition to the cytosol, SOD activity was also seen in association with the apical plasma membrane of the epithelial cells. In the presence of the steroid hormone aldosterone (10(-7)M, 30 min-6h), CuZn-SOD activity was markedly increased along the luminal mucosal membrane of granular, mitochondrial-rich and goblet cells. This increase was seen as early as 30 min after the addition of hormone, and as long as 6h after treatment. The cytosolic reaction was usually decreased or absent under these conditions. From the data presented, it appears that CuZn-SOD is involved in electrolyte (sodium) transport in the epithelial cells of the toad urinary bladder. The latter may involve hormone-induced alterations in luminal cell membrane structure and chemistry.